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conditions that predispose the chromosomes of an individual to breakage
and/or defective repair of DNA damage (Han86). They do not involve
cancer genes of the types discussed above but can be viewed as conditions
that increase the probability of a cancer-producing mutation.

Thus, in xeroderma pigmentosum a defect in excision repair permits
an increased rate of mutations at all genetic loci in cells exposed to sunlight.
Ataxia telangiectasia predisposes the chromosome to breakage, especially in
lymphocytes; the underlying molecular defect is not known, but it is thought
to involve a defect in DNA repair. Patients with the syndrome are especially
predisposed to lymphoid neoplasia, and their cells are highly sensitive to
ionizing radiation. Chromosome breakage and rearrangement are regular
features of Fanconi's anemia, which predisposes an individual to acute
myelomonocytic leukemia; the underlying molecular defect for this is not
known. Finally, Bloom's syndrome is associated with high rates of mutation
and of sister chromatid, and even homologous chromosome, exchanges.
The molecular defect apparently involves a ligase that is important in
the repair of DNA damage (Ch87, Wi87). The syndrome predisposes an
individual to several kinds of neoplasia, perhaps by facilitating mutation,
somatic recombination, and the expression of recessive oncogenes.

Genetic Polymorphism for Metabolism of Carcinogens

In contrast to the aforementioned DNA repair disorders, in which the
response to an environmental agent is altered, there are cases in which
the response may be normal but the amount of radiant energy imparted is
increased. Thus, albinos are sensitive to ultraviolet light because they absorb
more of it, not because they have a defective DNA repair mechanism.
Such a genetic predisposition is also known for many chemical carcinogens
(Ca82, Ko82, Ay84, Go86). Hence, to the extent that the effects of
a given chemical may promote the carcinogenic effects of radiation, traits
affecting the metabolism of the chemical may alter susceptibility to radiation
carcinogenesis.

Hereditary Fragile Sites

Another kind of inherited mutation that may predispose an individual
to cancer is the hereditarily fragile genetic site. About 18 such sites are
known. Fragility for a specific site can be elicited in vitro, and the fragility
is transmitted in a Mendelian dominant fashion (He84). Although several
of the sites have been found to be situated at or near break points that are
known to be involved in various cancer-associated translocations (Le84),
cancer does not appear to be common in families with such abnormalities.